DEATH from acute myocardial infarction remains a challenging problem. Specific therapy is lacking, and treatment is largely directed to complications. One of the most disturbing of these is the occurrence of cardiac arrhythmias which may occur suddenly, without warning, and may remain undetected until harmful. This study was undertaken to determine the nature, incidence, and timing of arrhythmias associated with acute myocardial infarction, and the cardiac mechanism immediately preceding and subsequent to the arrhythmia. It was hoped, also, to gather data on the arrhythmias associated with sudden death in myocardial infarction.
Methods
Patients with clinical acute myocardial infarction were admitted to the Clinical Center of the Beth Israel Hospital. Cases were eliminated from the study when the diagnosis could subsequently not be confirmed, when possible digitalis toxicity was present, or when arrhythmias were present on admission. No other selection was made. The "Clinical Center Unit" consists of a four-bed, air-conditioned room under the care of a special nursing staff. The patients were advised of the purposes of the study; those who objected to Supported by a grant from the U. S. Public Health Service, Program Project Grant (HE-06316). 834 five had had angina pectoris and one, mild congestive heart failure. The clinical center is located on a male ward; hence, all the patients were male. Immediately after admission, precordial electrodes were positioned so that the voltage of the P waves was maximum. Standard electrodes were comfortably attached with elastic bandages. Special rubber-cup electrodes* were often used and reduced skin irritation when attached with ileostomy paste. These could be left in place for weeks without discomfort. The patients were continuously monitored for 1 to 3 wveeks after infarction, with an average of 2 weeks.
The monitoring equipment was specially constructed to our specifications. t It consisted of a standard pacemaker-monitor unit (PMS-5)1 at the patient's bedside. The input from the patient, which appeared on the oscilloscope at the patient's bedside, was also relayed by a permanent shielded conduit to a master two-channel unit at the nurse's station, where twin-oscilloscope screens could monitor two patients simultaneously. The unit at the bedside was set to sound an alarm in the event of asystole of a preselected duration, while the master unit at the nurse's station was also set to sound an alarm and record electrocardiographically a shortened "R-R" interval equivalent to a preselected tachycardia. The signal from the master monitor was channeled through an FM amplifier to a tape recorder which continuously recorded and erased a circular tape containing 15 seconds of data. An R-R interval shorter or longer than the selected levels activated the mechanism whereupon data from the tape were fed before erasure into a standard electrocardiograph machine. The resulting record on paper passed through an electric clock which stamped the date and time of the tracing. In operation, a rate more than the preselected tachycardia setting (usually set at 100 per minute) or a ventricular standstill resulted in an alarm and, automatically the electrocardiogram was inscribed not only with the arrhvthmia, as long as it lasted, but also (. Figure 3 A variety of alnjluhyt ias occturr-ed itn onie ease: su1pracentrlicuilar tachljcardia, ventriculuar tcliilcatrdia atr'ial fibrillationt andiI venatricular tachltjcairdalia, anC atrial fibrillatior-n ain sinus tlibtum. .7
ARRHYTHMIAS IN ACUTE MYOCARDIAL INFARCTION
Only one patient died during the monitoring period. His death occurred within 5 to 6 hours of admission and was associated with a rapid supraventricular tachycardia and hypotension. Two of the patients in the series died several months later, one of a cerebrovascular accident and the other after a long series of complications subsequent to the myocardial infarction. Discussion The appearance of an arrhythmia during myocardial infarction is important clinically. Table 3 summarizes the mortality figures of nine series totaling over 300 cases.2 6 10,11,13,17 Deaths from acute myocardial infarction increased up to 700 per cent when arrhythmias occurred. Thus the prompt and accurate diagnosis and treatment of arrhythmias in myocardial infarction offer a large area of saving of life.
The incidence of arrhythmias associated with acute myocardial infarction has been frequently assessed. Table 4 summarizes the results of 17 series composed of nearly 5,000 patients.2 15 The incidence ranged from 11 to 75 per cent; the majority was less than 30 per cent. Sinus tachycardia, premature beats, atrial fibrillation, heart block, paroxysmal tachycardia, and nodal rhythm were the most frequent. Most of these carried a significantly higher mortality than the general mortality figures for myocardial infarction without arrhythmia. The incidence of arrhythmias in our series far exceeds previous estimates.
Earlier observations, however, suffered from an inherent limitation that was clear to the investigators. Woods few hours, and it remitted without treatment. Our data suggest that continuous monitoring will change our concept of the incidence of these events. The most devoted clinical observations become cursory by these standards.
Our data confirm and extend the observations of others. '9 22 With continuous monitoring equipment we were able to monitor patients for much longer periods. Unlike those studies we excluded patients with probable digitalis toxicity and patients who showed significant arrhythmias at the outset. The longer period of observation permits us to conclude that significant arrhythmias may occur relatively late during the hospital course.
Although this series of 16 
